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Executive Summary

P reject Title: An Evaluation of the Petenlial Impacts of the Chinese Mitten Crab (Eriocheir
sinensis) on the Benthic Community in the Sauramento-San Joaqain D~lta and
Saisun Bay

Applicant Name: Leo Wintemitz and Cindy Messer, Department nf Water Resources

Project De~ription and Primary Bialogical/Eeological Objectives:
The purpo~ nfthis proje~ is to provide information regarding the relationship between

the Chinese mitten crab (Erioche~r sinensis) and the benthic invertebrate cotrmaanity within the
Sacramento-San Juaquin Delta and Suisun Bay. Benthic invertebrates make-up a lurge part of
the Della aquatic food web. Adverse impacts to the benthic invertebrate food supply may impa~t
survival and productivity of fish and shorebirds. Both native and non-native priority species that
may be affected ineinde: chinook salmon, s~ped bass, white sturgeon, signal crayfish, grass
shrimp, splittail and warmwater game fish (ERPP, Volume 1 pp.349-350).

This project will be comprised of nine study sites. The project area includes: Suisun Bay,
the Sacramento River (up to the Rio Visla Bridge), the San Juaqain River (as far east as Buekley
Cove) and Old River (near the intake to Clilton Court Forehay). The scientific hypothesis that
this study will evaluate is: The Chinese mitten crab has an adverse effi~ on benthos species
diversity and abundance in the Sacramento-Sen Juaquin Delta and Snisan Bay. The prima~y
biological/ecological goals of this project are to determine whether the presen~ nfthe Chinese
mitten crab in the Sacramento-Sen Joaq.uin Delta has an adverse effect on benthic species
diversity and abundance and to determine relative abundance nf both juvenile and adult crabs at
each study site in an effort to estimate Della-wide relative abundance and dis~ibution during a
14-month period. Other benefits include the opportunity to review the effieieacy of several
different sampling methods fur collecting mitten crabs, which will aid in the development era
trappin8 system used to control this involve species. The diverse uatur~ of the study sites, as
well as the different habitat types these sites represent should help further our knowledge on
habita~ preference nf migrating end tesidant mit~n crabs. This proj net will also provide some
information regarding the relationship of the mitten crab to a native species of grass shrimp
(Cragnon franciscorum) and a tmn-nalive species of crayfish (Pac~as’tacus laniusaulus) which
support a small commercial fishery in the system. Primary habilats that this study will examine
are tidal perennial aquatic habitat, della sloughs, shoals, and freshwater habitat.

Monitoring and Data Evaluation:
Benthic monitoring will be eunducted using a Ponar dredge. Otter trawling and modified

urab traps will be used for mitten crab monitoring. Direct impacts to the ben~ic community will
be investigated using an enclosure study and examin~tiun of stomach contents of tbe crabs. Data
will be collectad c~var a faartean-arunth period. This study will attempt to detect beth short-term
and long-term changes in the benthos. Short-term changes (seasonal) will be evaluated by
enmpanng data before, during aad after migration of the erahs through the study area. Long-
term changes will be evaluated by companng data collected by this study to historical data
collected by DWR from 1975 to the present.
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Applicant Qualif’tcations:
Leo Wintemitz has a graduate degree in Environmental Management and is currently an

Environmental Program Manager I with DWR. His relevant experience inoludes: edmimsterin~:
major portions of the $2 million Samamento-Sen Juaquin Ecological Studies Project Agreement
between DWR and DFG; participating as a member of the Delta Native Fishes Recov~q, Team
chaired by Dr. Peter Moyle whereby recovery objectives for seven species of native fish wese
developed; acting as DWR’s program manager for the Prospect Island Restoration Project;
supervising the Intoragency Program Section of the Ecological Studies Branch within DWR for
five years; end eurmnlly overseeing the Monitoring and Analysis Branch of DWR’s
Environmental Services Office which includes the Bay-Delta Section and the Wator Quality
Control Systems Section.
Principal investigators of caeh of lie monitoring elements were selected based on their areas of
expertise. They include environmental specialists from DWR, a statistician from USGS and an
aquatic biologist from Hydrozoology, Inc,

Budget Cos{s and Third Party Impacts:
Overall cost for thi~ proposed study is $211,960. However, combining this proposed

study with DWR’s in place Water Quality Monitoring Program results in a cost savings of
$64,161, due to savings in boat time, sample analysis, materials, and staffing. Therefore, we are
requesting that Category ]~I fund the remaining $147,799 of this study.
There are no knovda adverse impa~ts to third parses.

Local Support/Conrdinatian with Other Programs/Compatibility with CALFED
Objectives:

All counties in wldch this study will take place lmv¢ been notified by le~er of our intent
to submit a proposak Through the Inturagency Ecological Program monitoring will be
coorthnatsd between liis proj cot and various project work teams. This study will be dosaly
linked to the ]3-1485 Water Quality Moultoring Pro~nm conducted by the Department of Wator
Resom~es, De13ertmcnt offish and Gan~ and t~ U.S. Bureau of Reclamation. This relationship
involves the use of identical benthic sampling procedures, as well as equipment and parsolmel.
Long-term benthic data obtained from lie D-1485 program will be compared with data gathered
by this project and us~ to establish impacts from lie mitten crab. This mitten crab study will
also collaborate with the Chinese Mitten Crab Habitat Use Project scheduled for implamentution
by DWR (with funding from IE~) starting in spring 1999.

Mitten crab monitoring described in this propo~a! is compatible with CALFED’s
ecological objeubves in that it will examine the effects on food-web preduc~on by a non-uative
invasive species. This project will provide initial data on feasible means of non-destructive
capture and conh’ol of mitten crabs, end will improve our understanding o£how this invasive
squadc urga~ism is affecting ~e ecological ~es and species interactior~ within lie
Sacramento-San Joaqinn D~lta.

This project will also provide benefits for CALFED’s non-ecosystem objectives by
providing useful iffovr~ation for water pumping fani[ities on potential crab control measmes and
crab dis~ibution and movement within the Delt~ It may also provide useful informmion
regarding disU’ibution for individuals end organizations looking into the effects of burrowing
mitten crabs on levee integrity.
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TITLE PAGE

A. TRle of Project: An Evaluation of the Potential Impacts o f the Chinese MiRen Crab
(Eriocheir sinensis) on the Benthic Community in the Saoramento-
San Joaquin Delta and Suisun Bay

B. Applicant: Leo Wintemitz
Address: Depoa~ment of Water Resources

3251 "S" Street
Sac. CA 95816

Phone: (916) 227-7548
Fax: (916) 227-7554
E-Mail: lwintem~,watcr.ca, nov

C. Participants/Collaborators:

Leo Wintemitz- DWR
Katie Wadsworth - DWR
Cindy Messer - DWR
Andrea Atkinson- USGS
Wayne Fields -      Hydrozoology, Inc.

D. Type of Organization/Tax Status:

S~ate Agency

IL Project Description

This project wilt determine ffthe Chinese mitten crab (Erioehetr sinensis) is having
adverse impacts on benthic diversity and abundance in the Sacramento-San Joaquin Delta and
Suisun Bay. Information on arab abundance and disuihation obtained from this program will
help in the overall effort to detamaine where large numbers of these organisms congregate in the
DeI~ This information will aid future control efforts undertaken to limit the number oforabs
inhabiting the Delta.

The primary objective of this study is to determine whether the presence of the Chinese
mitteaa crab (Eriocheir nmenais) in the Saorament~San Joaquin Delta and Suisun Bay has an
adverse effect on benthic invertebrate species diversi~y and abundance. Secondary objectives of
this study are to determine mitten crab abundance within the study area and to test the efficiency
of different gear types for catching crabs. This stedy will collect benthic data over a fourtecn-
month period and compare it with histodenl data (going back to 1975) collt~xl by DWR. The
study will attempt to detect short-term and long-terra elmages in the benthos. Short-term
changes will be evaluated by comparing data before, during and aRar migration of the crabs
through the sludy areas. Long-term changes will be d~termined by comparison of data collected
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by this study to historical daUL Dala will also be collected on crab abundance within each of our
study sites. This information will be used to explain e~anges in benthos diversity and abundance
and will be available to other investigators for use in determining seasonal dtslhbution of the
mitten crab within the delta Project sampting willcunsist of both beuthos sampling and mitten
crab sampling.

Benthic samples wilt be obtained using a Ponar Dredge (area of 0.053 m~). Pouar
sampling will consist of 6 grabs from each of the 9 sites on a month/y basis. Much of these data
are collected us part of DWR’s Decision 1485 monthly water quality monitoring program.
Sampling procedures witl be identical to those of the D-1485 monitoring program in order to
allow coml:mrison of CtUTont and historical cla~z. Benthos collceled in the Ponar dredge will be
washed over a 30-mesh screen (0.595 mm openings), with materials remaining on the screen
being washed into a collection jar, preserved in 50% formalin, and stained using Rose Bengal
dye. Organisms will be handpicked out of the remaining subetcate and placed in 70% ethyl
alcohol. Each organism will be identified to species when possible by an outside, contracted
laboratory, Hydrozoology Inc. Direct impacts to the benthic community will be evaluated using
an enclosure study. The enclosure study will consist of 2-3 boRomless cages set at several of
the study sites. These cages will be stocked with various densities of mitten crabs (0-3
crabs!cage) and left oat for varying amounts of time. The cages will be collected at the end of
the specified time, the crabs killed and a benthic sample collected. All benthos collected will be
pteserved and identified using the procedure above. Stomach content analysis un a small
number of mitten crabs will be attempted in order to obtain gross estimates of the amount of
animal matter (versus vegelation) present. Stomach contents will be preserved in 50% formalin
and stained using Rose Bengal dye. Wayne Fields of Hydrozoniogy, Inc. will perform this
analysis.

Water quality data for seven of the proposed sites will come from DWR’s Compliance
Monitoring sampling activities. The two additional sites (Franks Tract and Sherman Lake)
which were e[imiuated from the program in 1995 will be re-integrated into the Dcpetlmcnt’s
monthly sarnpling efforts. Physical data will include water temperature, specific cunducUmce,
dissolved oxygen, turbidity and subsWate type.

Sampling for crabs will be conducted using a combination of modifred crab traps and an
otter trawl. Traps will be set out for three consecutive days each month and will be checked
every 24 hours. Otter trawling will be cunducted once a month and will coincide with trap
deployment. Two tea-minute trawls will be conducted at each site. All crabs collec~d will be
measured (maximum carapace width in mm), sexed and evaluated with regard to repruduetive
stataas. Mark and reualature efforts will be conducted to establish relative crab abundance at the
study sites. All fish collected will be identified and measured (fork langq_h in ram) and
macroinvertebrates collected will be identified and couuted,

A. i~roposed Seepe of Work

All tasks to be conducted during the cottrsc of this investigation are summarized in the
table below. Dcliverables will ineluds quarterly r~cls published in the IEP new"detter and a
final report to CALFED. Data collection will begin in November 1999 and will last th~ongh
December 2000. All tasks mentioned below am insepsrable,

Task Sub-Tasks
MittenCrab Monitoring A Quara fyerabuseat each ISampling’SehcdulelVovember 1999-December 2000.     I

4
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B) Characterize w~tc* qu~i~y

B. Location and/or Geographic Boundaries of Project

The study sites are located in Solano, Sacramento, Conlra Costa and San Joaquin
counties. Both Sacramanto and San Joaquin River watersheds am in¢ludud within the study
are~. See attached map at the end of this package for project boundary. Geographic
coordinates of the proposed study sites are:

Site Number Site Name ~n~tude* ~*
C9 West Canal at the intake to Clifton Corot-121.5525 37.8306
D4 Sacramento River above Sacramento Pt.-121.8194 38.0625
D6 Bulls Head Point in Suisun Bay -122.1167 38.0444
D7 Grizzly Bay in Suisun Marsh area -122.0386 38.1172
DI1 Sherman Lake near Antioch -121.7928 38.0428
D19 Franks Tract near Bethel Island -121.6136 38.0439
D24 Sacramento River below the Rio Vista Be.-121.6836 38.1575
D28A Old River chaanol near Bacon Island -121.5719 37.9706
P8 Buckley Cove in the San JoaquJn River -121.3819 37.9783

* In decimal degzens

~ Ecological/Biological Benefits
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This project will provide information regarding the relationship betwecn the Chinese
mitten crab (Er~ocheir smens~s) and the b~thic invertebrate community within the 8auramento-
San Jnaqnin Delta and Suisan Bay. Benthic invertebrates mak~-up a large part of the aquatic
food web. Information obtained from this project will h~lp in the dctennination of tha total
dislribution and relative abundanc� oftha crab within these ecological systems. Collabor~na
with the DWR.’ s lung-term benthic monitoring project will help determine what changes have
occurred in benthic species abundance and diversity as a result of the pfescnc� of mitten crabs.
The study will determine short-term changes that occur to the benthic cun~q~mity due to the
mass migration of adult crabs from freshwater to saline regions. Other benefits include, looking
at the efficiency of different gear types for collecting mitten crabs, which may lead to feas~le
means of controlling ur eradicating this invasive species. Finally, the diverse natore of the study
sites, as wall as the number of different habitat types these sites reFresant within the study ~
should help to further our knowledge of habitat preference by migrating and resident mitten
crabs. This project will provide information regarding the rclatienship of die mitten crab to a
native species of grass shrimp (C.franc#corum) which suppurts a small commercial fishery in
the system.

Benthic invertebrates comptise a large part of the Del~a aquatic food v~b. Adverse
impacts to this invertebrate food supply may impact survival and productivity of fish and
shorebirds. Both native and non-native priority species that may be affected include: chinook
salmon, slriped bass, white stargeon, signal crayfish, grass shrimp, splittail and wannwater game
fish (EKPP, Volume l pp.349-350).

Third pmties thai may benefit from po~ntial control measures f~r the crab include sport
and commercial fishermen (grass shrimp and crayfish) and the State and Federal water ptunping
facilities which curcently face problems associated with fish salvage due to out- migrating adult
mitten crabs.

This project is needed to determine the rdaliouship that exists belwccn the mitten crab
and the benthic invertebrate community of the Bay-Delta. Sine� the mitten erab is a new species
to the system, little research has been done on this organism. This study will help to establish the
abundance and dislribution of the crab within our study area, as well as analyze potential control
methods for the species. Parts of this proposal were based on Crrosholz and Rulz (1995) study of
graen crabs, which looked at green crab distribution, and potential impacts of green crabs to
coastal embayments of western North America.

The prima~y stressor which is the focus of this study is the raitten crab an invnsive
aquatic organism which may be competing with native (and valuable non-native) organisms for
food, and serving as a direct predator on these species. Primary habitats, which will be the focus
of this project, include: tidal perenmal aqnatic habitaL delta sloughs, shoals, and ficshwater

The scientific hypothesis that will be evaluated by this project is; the Chinese mitten crab
has an adverse effect on benthos species diversity and abundance within the Sacramento~San
Joaquln Delta and the Sulsun Marsh regions.

This project implements an ecnsystem-based approach by serving as a Stage I targeted
research project as stated on pog~ 19 oftbe CALFI~D Strategic Plan for Ecosystem Rastoraliun
(1999). It serves us the first stage in an adaptive mmmgemant framework, which is to define
specific problems which affect the health of the ecosystem. Through this study we will
investigate the relationship between the miRen erab and the benthic invertebrate organisms
within the Bay-Delta ecosystem. This project will provide information on crab distn~ution and
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habitat preference, which will be valuable information for futur¢ and corrent restoration efforts.
Gear efficiency information will also aid in determining feasible control and emdicatien efforts
for future phases of this projvct.

This study will have linkages to several ongoing and future pmjcets. Tiffs stady will b~
closely tied to the D-1485 Water Quality Monitoring Program condnnt~l by DWR, l~ent
ofFish and Game and the U.S. Bureau of Reclamation by incorporating identical benthic
sampling procedures as well as, equipment and personnel. Long-term benthic data obtained
from the D-1485 program will b~ compared with data gathel~d by tiffs proj~-’t and used to
establish long-term impacts. This mitten crab study will also collaborate with IEP’s Chinese
Miiten Crab Habitat Use Study that begins in Spring 1999. Information gathered on relative
abundance, distribution and food preferences of this crab will be shared with the I~partrnent of
Fish and Game which is currently keeping track of mitten crab movement in the Bay-Delta
rcosystem. Gem efficiency information and control measure recommendations will be shared
with State and Federal pumping plants that cormnfly f~ serious proiff~rns with regard to fish
salvage during peak out-migration of adult mitten crabs. Finally, data collected during this study
will also be shared with individuals and/or organizations interested in determining the impects of
burrowing mit~n crabs on levee integrity.

Restoration programs mentioned in Volume I of the Ecosystem Restoration Program
Plan: Vision for invasive Aquatic Organisms (pp. 463, February 1999) will also have anc~ss to
data gathered from this study and will be consal~d for supporl and suggestions r~garding the
direcfon of this study.

This project wilt provide benefits for CALFED’s non-ecosystem objectives by providing
useful information for water pumping facilities on potential crab conlrol m~tsums and crab
distribution and movement within the Delta. This study may also provide some useful
information for individuals and/or organizations interested in dat~rrniuing the impacts of
burrowing mitten crabs on levee integrity.

"[able i: Ecalogical/Biologieal Goals

ERP Strategic Volume Number Page Number (s)
Objective~Targeta
Restore primly and secondary I 30, 40

Reduce competition for food and ] 40, 421,423, 463

key species by introduced I1 45

Reduc.~ impacts to key species ] 96, 352,460

Lessen impacts ~nd hnprove ] 414, 417, 418

$uc~h a~ signal crayfish and grass I] 45

Develop feasible and non- 1 353, 462,467
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Reduoo adve~e effects of [ 420, 422

UM~d ~w ~v~ve ~uati¢ [ 462

1V. Technical Feasibility and Timing

Several alternatives were examined for collecting crabs; these included using a beam
trawl, crab dredge and beach seining. The beam trawl and crab dredge will not be used in this
study because they are more appropriate for sampling small areas with little or no vegetation.
Beach mining is not appropriate due to the lack of solid bank areas in some of the sites, as well
as danger associated with smmg currents. Crab collection will be conducted using an oRer Rawl
and modified crab traps. The oRer Rawl was selected because it will sample a fairly large area
and is able to sample through moderate vegetation. Traps were selected as a means of sampling
vegetated areas and may provide a better method for capturing crabs inhabiting the edges of the
sample sites. Environmental permits that are currently haing obtained or amended include
Scianfific Collecting Permits and an amendment to the NMFS Section 10 permit. A Restricted
Species Permit has already been obtained for the department The Department ofFish and Game
and the U.S. Fish and Wildlife Service will be contacted and provided with all necessmy
docnmantation associated with this project proposal.

There appear to be no other outstanding issues, which would prevent implemcotafion of this
proposed study.

V. Monitoring and Data Collection Methodolog~

M1 primary objectives are sunmaarized in Table 2 below. This is the initial phase of the
project and will entail pralimnuu3, and monthly monitoring. This project will be integrated with
DWR’s D-1485 Water Quality Monitoring Program which conducts moullfly benthic sampling
in th~ Sacrament~-San Joaquin Delta, San Pubic and Snison Bays~ Additional benthic samples
will be obtained by DWR personnel for the purpose of tiffs study. Water quality data will also be
provided by these monthly efforts. Coordination between this proj oct and the IEP Mitten Crab
Habitat Use Project will include crab trap design, data exchange for habilat use, gear efficiency
and relative crab abundance.

Ponar sampling protocol can be found in Hymanson, et al (1994). Otter trawling protocol
is based on that used by the UC Davis Suisun Marsh fish sa~ly. This protocol can be found at
Internet site:

http:/iwwwiep, water.ca~gov/ucdfish/adoc.

Reporting will consist of quarterly uprhtes for the IEP newslei~r and an ann~ report to
CALFED. Banthie data will be made available on the IEP comprehausive database for public
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access (htlp:/iwww.iep.ca. gov). The mitten crab data will be stored in DWR’s Monitoring and
Analysis Branch database. Data will be used for teclmical reports and for exe, hange with other
agencies and interested person& Vario~ IEP Project Work Teams (Mitten Crab and Shallow-
water Habitat) and projects such as the IEP Mitten Crab Habitat Study, Kathy Hiob of the
Deportmem offish and Game and other interested Imlties (ie. UC Davis, USGS, ete) will
provide peer review of this study.

Table 2. Monitoring Parameters

Question to be Monitoring Parameter (~) trod I~am Evaluation Apprrmch Corm~entx/
EwduatediHypofoesls Data Colkx~ion Approach Study Priority
Mitten ,a~bs are having an Evaluate benthic ~pecies Long-term trond analysis will be I~Jgh
adverse effect on bemhic cornposilion and abundance overcondacted by comparing data
invertebrate diversity and time 8arimmd in this study with
abundance Data colMt,’tion includes us~ of historical dat~ Short-term tp~nd

Ponor dredge and follows DWR’~m~alysis will use data gath~a~d
D-1485 monthly benthic before, during and atto~ adtflt
sampling protocol Atntalof54 crab migration. Muitipleiin~r
samples will he collected montltly rngres~ion ~nd F-test statistical
and analyzed. ~msiyses will be used. Data
An enclosure study will also be ~mal~ses a~d reports wdt~en will
conducted using 2-3 cnges at 2 follow IEP QMQC
sites Crabdensidespercngewil[requkementa.
vary Benthic samples will
follow tho ~bove protocol.

Mitten crab stomach content Identify and enumerate ~e~ies Wayne Fields of Hydrozoology, High
analysis will provide insight px~cm in crab stomachs. Inc. will idemify and enumorate
into aquatic foodwcb pr~y 10-15 crabs will be collected benthic ~poclas.
spoci~, momh]y (when possible). Data will be analyzed ~nd

Data coil*orion includes um of 3 - reported according to ~
4 crab traps per site and an otter QAK~C protocol.
~awi. Crabs will b¢ ldlled,
stomachs removed ~nd preserved
in formalin.

Quantify relative crab Monthly mnitofing of juvealle Maddre~pture oxetci~s ~nd High
abundance and distribution and adult crab lifestnges. Data total crabs caught pot site will be
among study areas. Note collection will include use of used to detmnine relative
preferred habitat s. oRer trawla and crab traps, Two ahondance at ~aeh site. All

5-10 minnte trawls will be done crabs cat~ght will be measured
~t each site. 3-4wapswillalsolteandsexad.
set at e~ch sire monthly. All data collected, amdyzed and

reported will fohow IEP QA/QC
8uidelinea.

Investigate relationship betweenMontilly ot~ traw]s and stormtch All macroinvtxmbrates oalhinted High
mitten crab ~ed grass shrimp content analysis should provide hi otter trawl will be ideotified
spocie~ (C.franciscorura) aad information regarding shrimp andand counted.
signal crayfish (P. ler~a~cult~) cra)~ish pre.a~nce trod role ~s foodS~ stonm~h �ont~t analysis
~t study u~s wbere tbe~ mmee for crabs, ahove.
specie~ ~re found. Data collected, an*J yzed and

repo~l will follow IEP QAiQC
guideline.

Determine feasible and non- Conduct 8ear efficiency trials All data collected, analy’~d ~nd High
des’miedve means for capture using manked (or ta~ed) �~bs rep~ed will follow IE~ QAiQ~
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En¢lo.mre             2803,763 0 0 0 903 4,946
stt~
Watuz Quality 660 11,799 0 0 0 2,832. 15,191
Mamitodr~
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448 8,1359 0 0 0 1,934 10,441
Data EnUy

120 1,936 0 0 0 465 2,521
Data Analysis
Report 200 6,518 0 0 0 1,564 8,283
Preparatio~

Project 112 3,884 0 0 0 932 4,928
Mar~ement

Total 3,120 64,967 43,120 5,000 16,000 15,592 147,799

Table 4. Quarterly ]Budget

Project Task Quart~ly Quarterly Qumterly Quarterly Quaxterty Total

Study

DataEatry

Project
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All monitoring elements will begth in November 1999 and conclude in December 2000. This
proposal summarizes four monitoring elements. All elements am interrelated, and therefore,
funding for all four is necessary in order to achieve a complete ecological evaluation.

VH]. Cost-Sharing

The overall cost of this proposed study is $211,960~ However, combining this proposed
study with DWR’s in place Water Quality Mnaitormg Program resulls in a cost savings of
$64,161, due to a savings in boat time, sample analysis, material acquisition and storying.
Therefore, we are requesting that Category IH fund the rcxnaining $147,799 of this study. If
Category II1 is only able to fund a portion of the $147,799, additional cost sharing may be
obtained from IEP and DWR. The cost of supplies for cons’fronting crab traps will be shared
between this project and [EP’s Mitten Crab Habitat Use study.

IX. Applicant Qualifications

Prouram Coordination

Leo Winternitz (DWR) is the program eoordinatur. He will coordinate the individual
monitoring element~. Although the principal investigators are responsible for reporting on the
individual elements, the program coordinator will integrate all elements into comlr~bensive
annual reports

Leo Winternitz: B.S. and MS in Environmental Science. Environmental Program Manager I
with DWR. Relevant experience includes: administering major portions of the $2 million
Sacramento-San 3oaquin Ecological Studies Project Agreement between DWR and DFG-;
participating as a member of the Delta Native Fishes Recovery Team chaired by Dr. Peter Moyle
whereby recovery objectives for seven spoeies of native fish w~re developed; acting as DWR’s
program manager for the Prospect Island Restoration Project; supervising the Intemgency
Section of the Ecologiual Studies Branch within DWR for five years; and currently overseeing
the Monitoring and Analysis Branch of DWR’s Environmental Services Office which includes
the Bay-Delta Section and the Water Quality Cnalro! Systems Sectio~x

Water Onaliw

Fieldwork to be conducted by one DWR Control Systems Engineer, one biologist and one
scientific aide. Data analysis and report writing will be prepared by Katie Wadsworth (DWR).

Katie Wadsworth: M.S. Environmental Science and B.S. Environmental Biolog~�.
Environmental Specialist [II. 7 years experience in the Delta, including the design, collection,
analysis and interpretation ofdeta. Principle investigator for water quality section of Prospect
Island Monitoring project.

Benthic Community and Mitten Crab Monitoring

]2
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Field work to be conducted by one DWR biologist and one scientific aide.
Lab work to be conducted by Wayne Fields, Hydrozoology, he.

Cindy Messer: B.S. Envimnmemal Policy Analysis and Planning.
Environmental $1~ecialisL DWR. Lead biologist for the DWR D-1485 water quality and benthic
monitoring project. Principle investigatol for benthic monitoring aspect of the Prospect Island
Monitoring project.

Wayne Fields: M.S. and B.S. Biological Comervation.
Owner, Hydroznelogy, Inc. Responsible for identification and enumeration of all lava found in
DWR’s D-1485 benthic samples. Over 20 years expelaenee in identification of aquatic
maeroinvei’tebrates of the Sacramento-Sun Joaquin Delta, Matin County, Monterey County,
Santa Cruz and Alameda counties.

Data Reduction and Analysis

Andrea Atkinson: Ph.D. Ecology, B.S. Biology
Statistician, USGS-BRD
Support staff for developing CALFED’s CMARP (Comprehensive Monitoring,
Assessment, and Research Program) with experience in statistical
ecology.
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Attachment D: Terms ~nd Conditions for Stare (¢ALFED) Funds

According to Table D-l: Standard Conlract Clauses and Related Proposal Submittal
Reqdircments, as a state agency, w~ are not requJ~d to submit any items listed in the table with
tiffs proposal. Item 1487: Int~ag~cy Agreements will be submitted at time of
final conh’act.

Attachment E: Terms and Conditions for Federal (Department of Interior) Funds

See attached forms:

D[-2010
Stmldard Form 424

424A
424B
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U.S. Departnlent of the Interior

Certifications Regarding Oeba’rm~t~ Suspensi(~n and
Other Responslblli~ Ma~, Drug~e Workplace

Requ~remen~ and Lobbying

PART A: Certification Regarding Debarment, Suspension, and Ot~e~ Respo~s{bi{it’/ M~l.s~.~ -
Primary Covered Transactions
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SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL

TYF’EDNAMEANDTI~’LE    Dr. Randall L. frown, Chief, Environmental Services Office
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~CATION FOR
FF-:OERAL ASSISTANCE ~ DA~suearrrED ~    *,~i~,~t ~,r~,, ~:=~ ~ ......

Sacra~eneo,e~ 95816 Leo ~n~ern~tz (916) 227-~548

US Fish and Wildlife Service

~ ~ An Evaluation of the Impacts of the Chinese

Delta
Solano, Sacr~ento, San Joaquin, Contra Costa

$147,799

L~Of~~i~ b’[~le £nviro~ental Ser~. (915) 227-7531
Dr. Randall L. Brown Chief.
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OMB AppmvsI No. 0348-~,4
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inslnJclJo~s, searching existing data sources, gathedng and maintaining the data needed, and completing and reviewing the collection ol

=’educing Ibis burden, to the Office of Management and Budget, Paperwork Reduction Projecl (0348-0040), Washington, DC

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET.

ISEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

and completion of the project describm:l in this on the basis of age; (e) the Drug Abuse Office and

and drug abuse patient records; (h) Tffle VIII of the

(a) Titte Vl of me Civil Rights Act el 1964 (P.L. 88-352) purchases.

or national origin; (b) Title IX of the Education 8, Will comply’, as applicable, wit~ provisions of the
Amendments of !972, as amended (20 U.S.C. §§1681- Hatch Act (5 U.S.C. ~1501-1508 and 7324-7328)
1683, and 168~-1686), which prohibits discrimination on which limit the political activities of employees whose

in part with Federal funds.
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DEPARTMENT OF WATER RESOURCES

April 8,1999

Clerk of the Board
County Board of Supervisors
Solano Counly

¯ 580 Texas SVeet
Fairfield, CA 94533

Dear Clerk oftha Board,

This Ietler is to noti~, you that our department will be submitting a proposal to the
CALFED Bay-Delta Program. This proposal includes environmental monitoring which
will take place within Solano County. As part of CALFED’s Proposal Solicitation
Package (PSP) we are required to notify local governmem agencies of the nature of the
study and where the sludy site(s) is located.

We are proposing to do a 14-n,:onth projeet’chat examines the impacts that the Chinese
Mitten Crab (Eriocheir smensis), a recently introduced species, is having on the bentbJc
invertebrate comraunity in the Sacramento-Sun Joaqnin Delta and Snisun Bay. We will
collect mitten crabs by boat, monthly, using a trawling net and a small number of crab
traps (made from PVC and plastic mesh). All crabs caught will be measured and
immediately placed hack into the water. Benthic invertebrates will be collected as part of
the Department of Water Resource’s regularly scheduled monthly w~tar quality sampling
runs (Decision 1485 Water Quality Monitoring, starred in 1977). This sampling method
entails the use of a small Ponar dredge (area of.053 m2) tq grab substrate from the
bottom of the study site. Organisms are brought back to the lab, identified und
enumemted

The study ar~a located within Sotano County include: the Sacramento River above
Sacramento Point, Bulls Head Point in the Suisun Bay, Grizzly B~ty in Suisun Marsh and
the Sacramento River below the Rio Vista Bridge.

Thank you for your time, if you have any questions please call me at (916) 227-7545

Sincerely, .

~ Winternitz
Environmental Program Mm~ger
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DEPARTMENT OF WATER RESOURCES

April 8,1999

Birgitta Cur~ello
Dep,~anent of Environmentel Maru~gement
~olano County
601 Texas Street
Fairfield, CA 94533

Dear Ms. Corsello,

This letter is to notify you that our department will be submitting a proposal to the
CALFED Bay-Delta Program. This proposal includes environmental monitoring which
will take place within Solano County. A~ part of’CALFED’s Proposal Solieitati.on
Package (PSP) we are required to notify local government agencies of the nature of the
study and where the study site(s) is located.

We are proposing to do a 14-morah project that era~innes the impacts that the Ctiinese
Mitten Crab (Eriocheir sinensis), a recently introduced species, is having on the beathie
invertebrate community in the Sacramento-San Joaquin Delta and Sinsun Bay. We wilt
collect mitten crabs by boat, montb3y, using a trawling net and a small number of crab
traps (made from PVC and plastic mesh). All crubs caught will be measured and
immediately placed back into the water. Benthio invertebrates will he collected as part of
the Department of Water Resource’s regulurly scheduled monthly water quality sampling
runs(Decision 1485 Water Quality Monitoring, startedin 1977). This sampling method
entails the use of a small Ponar dredge (area of .053 m2) to grab substrate from the
bottom of the study site. Organisms are brought back to tha lab, identified and
enumerated.

The study area located within Solano County include: the Sacramento River above
Saeramanto Point, Bulls Head Point in the Sinsun Bay, Grizzly Bay in Suisttn Marsh anc~
the Sacramento River below the Rio Vista Bridge.

Thank you for your time, if you have any questions please call me at (916) 227-7548.

Sincerely,

Leo Winterintz
Environmental Pro~am Manager
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DEPARTMENT OF WATER RESOURCES

April 8,1999

Clerk of the Board
County Board of Supervisors
651 Pine St., Room 106
Martinez~ CA 94553

Dear Clerk of the Board,

This letter is to notify you that our deparanunt.will be submitting a proposal to the
CALFED Bay-Delta Program. This proposal iun]udes environmantal monitoring which
will take place within Contra Costa Cotmty. As pa~ of CALFED’s Proposal Solicitation
Packng~ (PSP) we are required to notify local government agencies of the anmm of the
study and where the study site(s) is located.

We are proposing to do a 14-month project that examines the impacts that the Chinese
Mitten Crab (Eriocheir sinen~is), a recently introduced species~ is having on the benthic
invertebrate community in the Secramento-San Joaquin Delta and Suisun Bay. We will
collect mitten erab~ by boa/, monthly, using a trawling net and a small number of crab
t~aps (made from PVC and plastic mesh). All crabs caught will be measured and
immediately placed back into the water. Benthic invertebrates will be collected ~ part of
the Department of Water Resource’s regularly scheduled monthly water quality sampling
rons (Decision 1485 Water Quality Munitodng, started in 1977). This sampling method
entails the use ofa smail Ponar dredge (area of .053 m2) to grab substrate from the
bottom of the study site. Organisms are brought hack to the lab, identified and
enumerated.

The study areas located within Contra Costa County include; Franks Tract near Bethel
Island and Old River channel near Bacon Island.

Thank you for your time, if you have any questions please call me at (916) 227-7548,

Sincerely,

L~o Wintemitz
Environmental Program Manager
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DEPARTMENT OF WATER RESOURCES

April 8,1999

Dennis M. Barry
Community Development Department
651 Pine St,l North Wing-4t~ Floor
Martinez, CA 94553

Dear Mr. Barry,

This letter is to nofi~ you that our department will be submitting a proposal to the
CALFED Bay-Delta Program. This proposal includes environmental monitoring which
will take place within Contra Costa County, As part of CALFED’s Proposal Solioitatiun
Package (PSP) we are required to noti~ local government agencies of the nature of the
study and where the study site(s) is located.

We are proposing to do a 14-month project that examines the impacts that the Chinese
Mitten Crab (Eriochetr sinensis), a recently introduced species, is having on the benthic
invertebrate community in the Sacramento-San Joaqnin Delta and Suiann Bay. We will
collect mitten crabs by boat, monthly, using a trawling net and a small number of.crab
traps (made from PVC and plastic mesh). All ¢mbs caught will be mea~ure~l and
immediately placed back into the water. Benthic invertebrates will be collected as part of.
the Department of Water Resouree’s regularly scheduled monthly water quality sampling
runs (Decision 1485 Water Quality Monitoring, started in 1977). This sampling method
entails the use of a small Panar dredge (area of .053 m2) to grab substrate from the
bottom of the study site. Organisms are brought back to the lab, identified and
enumerated.

The study areas located within Contra Costa County include; Franks Tract near Bethel
Island and Old River channel near Bacou Island.

Thank you for your time, if you have any questions please call rae at (916) 227-7548.

Sincerely,

Leo Wintemitz
Environmental Program Manager
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DEPARTMENT OF WATER RESOURCES
ENVIIB3N MBMTAL SERVICES OFFICE

April 8,1999

Thomas W. Hutehings, Dh’ector
Plmming and Community Development
827 7th Street, Room 230
Sacramento, CA 95814

Dear Mr. Hutehings,

This letter is to notify you that our department will be submi~ng a prop3sal to the
CALFED Bay-Delta Program. This proposal includes environmental monitoring which
will take place within Sacramento County. As part of CALFED’s Proposal Solicitation
Package (PSP) we are required to noti~ local government agencies of the nature of the
study and where the study site(s) is located.

We are proposing to do a 14-month project that examines the impacts that the Chinese
Mitten Crab (Eriocheir sinens~s), a recently introduced species, is having on the benthic
invertebrate eornmunity in the Sacramento-San Joaquin Della and Snisan Bay. We will
collect mitten crabs by boat, monthly, using a trawling net attd a small number of crab
traps (made from PVC and plastic mesh). All crabs caught will be measured and
immediately placed back into the water. Benthic invertebrates will be collected as part of
the Department of Water Resource’s regularly scheduled monthly water quality sampling
~ns (Decision 1485 Water Quality Monitoring, started in 1977). This sampling method
entails the use of a small Ponar dredge (area of .053 m2) to grab substrate from the
bottom of the study site. Organisms are brought back to the lab, identified and
enumerated.

The study area located with~ Sacramento County is Sherman Lake near Antioch,

Thank you for your time, if you have any questions please call me at (916) 227-7548.

Sincerely,

Le~ Wintemit~
Environmental Program Mu~ger

I --019637
1-019637



DEPARTMENT OF WATER RESOURCES

April 8,1999

Cindy H. Turner
Clerk of the Board
County Board of Supervisom
700 H. Street, Suite 2450
Sacramento, CA 95814

Dear Ms. Turner,

This letter is to notify you that our department will be submitting a pr6posal to the
CALFED Bay-Delta Program. This proposal inaludes environmental monitoring which
will lake place within Sacramento County. As part of CALFED’s Proposal Solicitation
Package (PSP) we are required to notify local government agencies of the nature of the
study mad where the study site(s) is located.

We are proposing to do a 14-month project that examines the impacts that the Chinese
Mitten Crab (Er~ocheir sinensis), a recently introduced spneies, is having on the benthic
invertebrate community in the Sacramento-San Joaquin Delta end Suisen Bay. We will
collect mitten embs by boat, monthly, using a trawling net and a small number of crab
trap~ (made fi’om PVC and plastic mesh). All erabs caught will be me.tared and
immediately placed back into the water. Benthin invertebmtas will be collected as part of
the Department of Water Resunree’s regulm-ly scheduled monthly water quality sampling
runs (Decision | 485 Water Qtmlity Monitoring, started in 1977). This sampling method
entails the use of a small Ponar dredge (area of .053 m2) to grab substrata from the
bottom of the study site. Organisms are bronght back to the lab, identified and
enumerated.

The study area located within Sacramento County is Sherman Lake near Antioch.

Thank you for your time, if you have any questions please call me at (916) 227-754~.

Sincerely,

Leo Winternitz
Environmental Program Manager
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DEPARTMENT OF WATER RESOURCES
ENVIRONMENTAL SERVICE5 OFFICE

April 8,1999

Ms. Lois Sahyoun
Clerk of the Board
County Board of Supervisors
Courthouse, Room 701
222 Easl Weber Ave
Stockton, CA 95202

Dear Ms. Sahyoun,

This letter is ta notify you that our d~partment will be submitting a proposal to the
CALFED Bay-Delta Program. This proposal includes environmental monitoring which
will take place within San Jeaquin County. As part of CALFED’s Proposal Solicitation
Package (PSP) we are required la notify local government agencies of the nature of the
study and where the study site(s) is located.

We are proposing to do a [4-morah project that examines the impacts that the Chinese
Mitten Crab (Eriocheir smeasis), a recently iatroducexi spaeies, is having on the benthic
invertebrate community in the Sacramanto-San Joaqufia Delta and Suisun Bay. We wilt
collect mitten crabs by boat, monthly, using a trawling net and a small number of crab
traps (made from PVC and plastic mesh). All crabs caught will be measured and
immediately placed back into the water. Benthic invertebrates will be collected as part of
the Department of Water Resource’s regularly scheduled monthly water qeality sampling
ruus (Decisiun 1485 Water Quality Monitoring, started in 1977). This sampling method
entails the we of a small Ponar dredge (area of.053 m;) to grab substrate from the
bottom of tha stady site. Organisms am brought back to the lab, idantified and
enumerated. The study areas located within San Joaquin County include; the west eaaal
at the intake to the clitton Court forebay and Bucklgy Cove in the San Joaquin River.

Thank you for your time, if you have any quesfiov, s please call me at (916) 227-7548.

Sincerely,

Leo Wintcrnilz
Environmen~.[ Program Munag~"
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